Differential depressant effects of general anesthetics on the cardiovascular response to cocaine in mice.
In recent years, murine models have gained increasing importance for studies of cardiovascular physiology and pharmacology, largely due to the development of transgenic strains with specific alterations in phenotype. Differential effects of general anesthetic agents on the cardiovascular responses to cocaine have been reported in larger mammals; therefore, we studied the effects of commonly used anesthetics on heart function and on blood pressure responses to cocaine in Swiss Webster mice. We positioned a polyethylene catheter (PE-10) in the right carotid artery or left ventricle of mice anesthetized with equivalent anesthetic dose of either ketamine-xylazine (KX, 40 mg/kg + 5 mg/kg), pentobarbital (PEN, 40 mg/kg) or alpha-chloralose-urethane (CU, 80 mg/kg + 100 mg/kg). Cocaine (0.3 mg/kg, 1 mg/kg and 3 mg/kg) was administrated via the left jugular vein by bolus injection. In the KX group, the basal mean arterial pressure (MAP) and systolic left ventricular pressure (LVP) were 110 +/- 12 and 120 +/- 13 mmHg, respectively, close to conscious values. However, PEN and CU significantly decreased the basal parameters (P < 0.01 compared to the KX group). The lowest dose of cocaine (0.3 mg/kg) elicited minimal changes. Significant responses were obtained with a 1-mg/kg dose of cocaine (P < 0.01 compared to baseline). However, at 3 mg/kg, a toxic effect of cocaine appeared in all three anesthetic groups. Compared to published conscious animal data, anesthetic agents attenuated the cardiovascular effects of cocaine. Taken together, our results indicate that minimally effective doses of general anesthetics may significantly alter the basal hemodynamic state and the responses to sympathomimetic agents in the murine model, as has been reported in larger mammalian species. We concluded that anesthesia with ketamine-xylazine provides baseline hemodynamic values close to reported values in conscious animals, but also attenuates the hemodynamic response to cocaine.